Do Minority Patients Use Lower Quality Hospitals?
Employing three years of inpatient discharge data from 11 states and inpatient and patient safety quality indicators from the Agency for Healthcare Research and Quality (AHRQ), this paper explored whether minority (black, Hispanic, and Asian) patients used lower quality hospitals. We found that the association between the share of minority patients and hospital quality depended on how quality was measured and varied by race and ethnicity. Hospitals serving Hispanics performed well on most patient safety measures. Higher percentages of all three minority patient groups corresponded to lower quality for only one measure, postoperative sepsis. Our analysis indicates that it is incorrect to generalize that minorities use lower quality hospitals. Analysts and policymakers should be cautious when making generalizations about the overall service quality of hospitals that treat minority patients.
Several studies have presented evidence suggesting that race disparities in the quality of hospital care are due more to variation in quality of care across hospitals than variation in the quality of care within hospitals (Barnato et al. 2005; Blustein and Weitzman 1995; Bradley et al. 2004; Hasnain-Wynia et al. 2007; Jha et al. 2007; Skinner et al. 2005) . Stated simply, minority patients receive lower quality care because they are more likely to be treated in lower quality hospitals.
For example, a recent study on adult cardiac and pneumonia patients treated in major teaching hospitals found that disparities were explained by differences in quality across hospitals (Hasnain-Wynia et al. 2007) . Two studies suggest that the concentration of black patients in a relatively small number of hospitals contribute to disparities in quality care (Skinner et al. 2005; Jha et al. 2007 ). Black-serving hospitals compared to other hospitals were found to have higher rates for some patient safety indicators for Medicare patients (Ly et al. 2010) . Another study found that minorities and white patients treated in the same hospital did not have different rates of inpatient mortality and adverse events (Gaskin et al. 2008) . Observed disparities in quality of care in pneumonia can be explained by the difference in case mix and variations in care across hospitals (Mayr et al. 2010) . One study found that differences across hospitals accounted for a large proportion of observed disparities in the Hospital Quality Alliance measures (Hasnain-Wynia et al. 2010) . The policy conclusion drawn from these articles is that the most effective way to address race disparities in hospital care is to improve the care in low-quality hospitals.
Previous studies that have shown disparities in quality of care for the most part have focused on Medicare patients and/or specific diseases (most commonly acute myocardial infarction [AMI] and other cardiac diagnoses), process quality measures, utilization rates, and black-white differences (Barnato et al. 2005; Skinner et al. 2005; Jha et al. 2007; Mukamel, Murthy, and Weiner 2000; Castellanos, Normand, and Ayanian 2009; Epstein, Gray, and Schlesinger 2010; Popescu et al. 2010) . Findings from these studies may not be generalizable to a broad range of diseases, nonelderly patients or other minority groups. Also regional variation in hospital care may be important. A previous study suggested that race disparities in hospital services for Medicare patients were confounded by regional variations in hospital care (Baicker et al. 2004) . Black Medicare patients with AMI were more likely to use high mortality hospitals in markets with high residential segregation (Vaughan-Sarrazin, Campbell, and Rosenthal 2009) . In this study, we addressed the following question: Is hospital quality inversely associated with the percentage of minority patients served by the hospital?
Methods

Study Design, Population, and Data
We conducted a cross-sectional analysis using acute care state inpatient discharge (SID) data from 11 U.S. states. Specifically, we used 2001 -2003 SID data from Arizona, Colorado, Florida, Massachusetts, Maryland, Minnesota, New Jersey, New York, Texas, and Wisconsin, and 2000 -2002 We included all the PSI and IQI measures available with the following exceptions. The utilization rates were excluded because they pertain to geographic areas not hospitals. The volume indicators also were excluded because they are not health outcomes. We excluded mortality and adverse event rates for procedures and events that were relatively rare (e.g., pediatric heart surgery and death in low mortality diagnosis-related groups [DRGs]that is, DRGs with in-hospital deaths per 1,000 patients less than .5% mortality). Finally, we did not use AHRQ's prevention quality indicators (i.e., rates of avoidable hospitalizations) because they are intended to measure the performance of the area's ambulatory care system.
For each hospital, we computed riskadjusted mortality, complications, and adverse event rates. The risk adjustment consisted of controlling for age, gender, modified DRG, and 30 comorbidities (Elixhauser et al. 1998; AHRQ 2007a AHRQ , 2007b . AHRQ software computes risk-adjusted rates that account for differences in case mix between a hospital and a national representative sample of hospital patients. The software computes expected mortality or adverse event rates by applying regression coefficients from a national model to the hospital patients. The national model is based upon three years of administrative data from HCUP. The riskadjusted rate equals the observed rate divided by the expected rate multiplied by the rate from the national model. The ratio of the observed rate over the expected rate tells us how much better or worse a particular hospital is performing relative to other hospitals, controlling for its case mix. Multiplying this ratio by a standard national rate allows us to make comparisons across hospitals and discuss the quality measures in terms of rates of deaths, complications, and adverse events. To compute risk-adjusted rates for a hospital, at least 30 discharges are needed in the appropriate denominator. Some hospitals do not have values for all 26 indicators because not every hospital provided all the services covered by the quality indicators or did not serve sufficient numbers of patients to compute a reliable rate.
The Sample
There were discharges for 1,620 hospitals represented in the SID. We excluded hospitals with fewer than 100 beds (564), non-acute care general hospitals (139), and federally owned hospitals (3). We were not able to compute every IQI and PSI for every hospital because not every hospital provided every service, so the sample sizes for the individual IQIs and PSIs ranged from 366 to 913. Because we restricted our computation of individual IQIs and PSIs to hospitals that had at least 30 discharges in the appropriate denominator, four hospitals did not have any valid IQI and one hospital did not have any valid PSI, thus dropping out of the sample completely.
Regression Analysis
To determine whether hospital quality is inversely associated with the percentage of minority patients served by the hospital, we employed linear regression analysis. We estimated the association between the riskadjusted rates of the IQIs and PSIs and the percentages of the hospital discharges for Asian, black, and Hispanic patients. We estimated a base model with racial and ethnic composition of the hospitals' discharges and a constant term. We then estimated a second model controlling for several hospital characteristics: ownership, bed size, teaching status, patient-to-nurse ratio, health system membership, safety-net status, and percentage of Medicare patients. To control for patients' socioeconomic status, we included 2003 county-level per capita incomes from the Department of Commerce Bureau of Economic Activity. Hospitals in affluent counties may organize and provide their services differently compared to hospitals in working class and poor communities. These differences could impact hospital quality.
We used data from the 2003 American Hospital Association (AHA) Annual Survey of Hospitals for information on hospital ownership, teaching status, size, health system membership, and staff. The number of staffed beds and beds squared were used to control for hospital size. We used the internto-bed (IRB) ratio to determine teaching status. Hospitals with IRB ratios greater than .25 were designated as major teaching hospitals. Hospitals with IRB ratios between 0 and .25 were designated as minor teaching hospitals. We computed the patient-to-nurse ratio by dividing the number of adjusted patient days by the total number of nurses on staff. We included patient-to-nurse ratio and patient-to-nurse ratio squared in our models because preliminary analysis indicated the association was nonlinear. We used data from the SID to compute safety-net status and percentage of Medicare patients. We identified safety-net hospitals using a method that combined the low-income utilization rate used by Gaskin and Hadley (1999) and the market importance criteria developed by Zuckerman and colleagues (2001) . Urban hospitals were designated safety-net hospitals if their share of inpatient care to self-pay and Medicaid patients in their metropolitan statistical area (MSA)/primary MSA was twice the average for the MSA/PMSA, and if the percentage of their patients who were self-pay and Medicaid was in the top quartile for the state. Rural hospitals were designated as safety-net hospitals if their percentage of self-pay and Medicaid patients was in the top quartile for the state.
Using weighted least squares regression, we estimated the association between the percentages of Asian, black, and Hispanic discharges and individual IQIs and PSIs. These models measured association and should not be interpreted as deterministic. Rather, they detected whether there were systematic differences in hospital quality associated with the percentages of minority patients in the hospital. We controlled for hospital characteristics because minorities were more likely to use public, major teaching, and safety-net hospitals, and hospital quality systematically varied by these characteristics. We included state-level fixed effects to control for differences in health policies, practice variations, reimbursement methodologies and data collection methods across states. We tested the models for heteroskedasticity using White's General and Breusch-Pagan/Godfrey tests and rejected the null hypothesis of identically distributed disturbance terms. Consequently, we weighted the data by the inverse of the square root of the hospital's adjusted admissions to control for heteroskedasticity. We conducted the analysis using STATA 10. The regression models perform reasonably well for cross-sectional data analyses. The adjusted R 2 s ranged from .102 to .537. Only four models had adjusted R 2 s below .10 (gastrointestinal hemorrhage, hip fracture, postoperative hip fracture, and postoperative wound dehiscence).
A positive coefficient is an indication that a hospital characteristic is associated with lower quality because higher values for individual quality measures were indications of higher rates of inpatient mortality, complications, and adverse events. To compute the strength of the association, we divided the estimated coefficient by the mean of the dependent variable (reported in Table 1 ) and multiplied by 10 (i.e., a 10-percentagepoint difference in the percentage of the specific minority group's discharges). This effectively is the marginal effect of increasing the minority group hospital discharges by 10 percentage points while reducing the percentage of white discharges by 10 percentage points.
Results
The means and standard deviations of the dependent and key independent variables are reported in Table 1 . Using regression analysis, we examined the association between the percentages of Asian, black, and Hispanic patients in the hospitals and the hospitals' IQI and PSI scores. The results of the base model are reported in Table 2 . It is not uniformly true that as the percentage of minority patients increased, hospital quality decreased. The answer depends on how quality was measured. We found statistically significant associations between the percentage of black discharges and nine of 10 IQIs and 11 of 16 PSIs. The directions of the significant associations were not the same. Among the nine IQIs, as the percentage of black discharges increased, the rate of inpatient mortality increased for CABG, craniot-omy, hip replacement, gastrointestinal hemorrhage, hip fracture, and pneumonia; however, the rate of inpatient mortality decreased for abdominal aortic aneurysm, congestive heart failure, and acute stroke. Similarly for the 11 PSIs, as the percentage of black discharges increased, the rates of adverse events increased for seven PSIs but decreased for four PSIs. We found a statistically significant association between the percentage of Hispanic discharges and only two of 10 IQIs and nine of 16 PSIs. Among the significant associations, as the percentage of Hispanic discharges increased, quality actually improved according to nine of the 11 quality indicators. For the percentage of Asian discharges, there were only five statistically significant associations-craniotomy, decubitus ulcer, failure to rescue, postoperative pulmonary embolism and deep vein thrombosis, and OB trauma vaginal birth with instrument. In all five associations, an increase in the percentage of Asian discharges was associated with a decline in quality.
We augmented the base model with hospital characteristics. Similar to the base models, we found that the associations between the percentages of black, Hispanic, and Asian discharges were not similar across quality measures. For black discharges, seven indicators that were significant in the base model became insignificant, but two indicators that were not significant became significant in the augmented model. Similarly for Hispanic discharges, three indicators became insignificant while two became significant. For Asian discharges, two indicators became insignificant while one became significant. This movement suggests that variation in hospital characteristics explains some of the variation we observed by race and ethnicity, and some associations are masked by variation in hospital characteristics. Was there an overall pattern? No. Only one PSI, the rate of postoperative sepsis, had a positive association with the percentages of all three groups, otherwise the direction and magnitude of the association differed across the minority groups. The direction of the association between the percentage of black discharges and quality measures varied. We used the coefficients in Table 3 to compute the strength of the association. A 10-percentage-point increase in the percentage of black patients was associated with a 6.3% increase in the CABG mortality and a 39.2% increase in hip replacement mortality, but a 2.7% reduction in CHF mortality and a 3.1% reduction in acute stroke mortality. The association between the share of black discharges and PSI also varied in direction and strength. Hospitals with greater shares of black discharges had higher rates for six PSIs and lower rates for four PSIs. Hospitals serving a higher percentage of black patients seemed to be particularly vulnerable to postoperative complications and adverse events associated with medical care that requires substantial resources. A 10-percentage-point increase in the percentage of black discharges was associated with higher rates of complications, ranging from about 1.1% for failure to rescue to 11.6% for decubitus ulcer and 9.2% for postoperative sepsis. However, complication rates due to lacerations, OB trauma with instruments, and complications of anes-thesia were lower by 5.2%, 7.5%, and 9.0%, respectively. The percentage of Hispanic discharges was not associated with inpatient mortality rates with the exception of a negative association with acute stroke. A 10-percentage-point increase in the share of Hispanic discharges was associated with a 2.2% reduction in the mortality rate for stroke. For the most part, Hispanics used hospitals with lower rates of complications. We found that hospitals with higher percentages of Hispanic discharges had lower rates for seven PSIs and higher rates for only three PSIs. A 10-percentagepoint increase in the percentage of Hispanic discharges was associated with declines that ranged from 3.7% to 6.7% for selected PSIs; however, the rates for decubitus ulcer, postoperative respiratory failure, and postoperative sepsis increased by 5.0%, 3.0%, and 6.2%, respectively. The share of Asian discharges was statistically associated with only four of the 26 quality indicators. We found that the percentage of Asian discharges was positively associated with only one of the IQIs-a 10percentage-point increase in Asian discharges was associated with a 24% increase in the rate of inpatient mortality for craniotomy. Three PSIs were positively associated with the hospital's share of Asian discharges. A 10percentage-point increase in the share of Asian discharges was associated with increases in complication rates for postoperative pulmonary embolism or deep vein thrombosis (16.5%), postoperative sepsis (20.1%), and OB trauma vaginal with instrument (12.8%).
The association between minority discharges and quality indictors may be masked by the presence of hospital characteristics in our models that are associated with minority patients. Prior studies show that minorities compared to whites are more likely to use public and safety-net hospitals (Gaskin and Hadley 1999) . Also, minority patients may use under-resourced hospitals (Hasnain-Wynia et al. 2007 ). However, we found negative and statistically significant correlations between hospitals' shares of Asian, black, and Hispanic discharges and the hospitals' patient-to-nurse ratios, with rho equaling -.082, -.11.1, and -.094, respectively. This suggests that hospitals with higher shares of minorities had slightly lower patient-to-nurse ratios, an indicator of higher quality.
We report the associations between the quality measures and public hospital ownership, safety-net status and patient-to-nurse ratio in Table 4 . Similar to our results for the racial/ethnic composition of hospital discharges, we found that these other hospital characteristics were not uniformly associated with high or low quality. In comparison to not-for-profit hospitals, publicly owned hospitals had higher rates of CABG mortality, craniotomy mortality, and postoperative respiratory failure, but a lower rate of pneumonia mortality. For most of the quality indicators, public hospital ownership was statistically insignificant. Safety-net status, indication of the hospitals' payer mix, had a statistically significant association with only seven of the 26 quality indicators, with mixed results. Safety-net hospitals, in comparison to non-safety-net hospitals, had higher rates of mortality for CABG, craniotomy, acute stroke, and pneumonia, but lower rates of decubitus ulcer, postoperative hemorrhage or hematoma, and OB trauma vaginal without instruments. We expected that as the patientto-nurse ratio increased, quality would decline. This was true for five of the 10 mortality indicators and only two of the 16 adverse events indicators. Overall, the patient-to-nurse ratio was positively associated with eight quality measures and negatively associated with two measures. In summary, we did not find evidence that other hospital characteristics were masking the relationship between minority discharges and quality indicators.
Discussion
We found some evidence to support the claim that minorities used lower quality hospitals than whites. However, a detailed examination of the data reveals that this statement should be qualified by: 1) how quality is measured, and 2) for which minority group it is being measured. Readers and policymakers should be cautious when making generalizations about overall service quality of hospitals that serve minority patients. They must be cognizant of how quality was measured when considering findings from any study. Based on five of the PSI quality measures (i.e., complications of anesthesia, postoperative hemorrhage or hematoma, accidental puncture or laceration, and OB trauma), one could conclude that blacks and Hispanics used higher quality hospitals. Prior studies have focused on AMI and cardiac procedures and found that blacks and Hispanics used lower quality hospitals (Bradley et al. 2004; Barnato et al. 2005; Hasnain-Wynia et al. 2007; Skinner et al. 2005) . The choice of the quality indicator can influence the conclusion.
So where are the quality challenges for hospitals serving minority patients? Hospitals serving higher proportions of all three minority groups had higher complication rates of postoperative sepsis. This could be due to underlying conditions such as diabetes, the mix of surgical procedures and variation in hospital practices such as hand washing, the use of postoperative antibiotics, and the use and duration of indwelling devices (Vogel et al. 2010) . Hospitals serving higher shares of Asians and blacks had higher complication rates for failure to rescue, postoperative pulmonary embolism and deep vein thrombsis, and higher mortality rates for craniotomy. Hospitals serving higher shares of Hispanic and blacks had higher rates of decubitus ulcers. With some exceptions, hospitals serving higher proportions of black patients had quality problems associated with surgical procedures and postsurgical care. Prior studies have suggested that hospitals serving higher proportions of black patients are under-resourced (Hasnain-Wynia et al. 2007; Meyer, Silow-Carroll, and Kutyla 2004) . We did not find evidence that a lack of aggregate nursing resources was a problem for minority-serving hospitals. However, we were unable to control for hospitals' ability to recruit and retain quality leadership and staff, a key ingredient for high-performing hospitals identified by Meyer and colleagues (2004) . Under-resourced hospitals may be a more complicated concept to measure than just looking at aggregate staffing levels and financial resources. The impact of deficient resources must be at the unit or service level because for some quality measures in our study, hospitals that served a higher percentage of blacks performed better. Hence, policies designed to address inadequate resources in minority-serving hospitals should probably be targeted for services where quality problems are observed.
The presence of increased minority patients in a hospital was not always associated with lower quality; hospitals serving blacks and Hispanics had lower mortality rates for CHF and AMI and lower complication rates for anesthesia, OB trauma, and accidental puncture or laceration. Moreover, hospitals serving higher proportions of Hispanic patients were associated with improved patient safety in general. Future studies should explore why hospitals serving higher proportions of Hispanic patients, and in some cases black patients, had lower rates for a specific PSI. Coffey, Andrews, and Moy (2005) found similar disadvantages and advantages for black and Hispanic patients. Similar to other studies regarding AMI care, we found that minority patients used lower-performing hospitals for AMI (Bradley et al. 2004; Barnato et al. 2005; Hasnain-Wynia et al. 2007; Skinner et al. 2005 ). However, after controlling for other hospital characteristics, we did not find a statistically significant negative association between the percentages of minority patients and AMI mortality.
Our findings regarding CHF care differ from those reported by Hasnain-Wynia and colleagues (2007) . They concluded that minority patients use hospitals that provide lower quality CHF care. However, our studies differ in two important ways: sample and quality measures. Hasnain-Wynia and colleagues focused on care delivered in teaching hospitals and measured quality using process measures. We included both teaching and nonteaching community hospitals, and measured quality using an outcome measure-inpatient mortality.
Our study contributes to the literature by including Asian and Hispanic patients, incorporating a broader set of quality measures, looking at all hospital patients not just Medicare patients, and including a large proportion of the nation's hospitals. This study has several limitations. First, while our data represent large proportions of discharges from each subgroup, the absence of a West Coast state with a large Asian population is a weakness. The findings may not reflect the experience of Asian patients in states where Asians are a sizable minority. Second, our study does not include states from the ''deep'' South-that is, Alabama, Arkansas, Georgia, Louisiana, Mississippi, and the Carolinas. Thus, we do not capture the experiences of a large African-American population living in a region of the country with a history of legal segregation, racial inequality, high poverty, poor health status, and health disparities. Third, the IQIs and PSIs only measure inpatient quality, thus our results do not reflect what is happening in hospital outpatient settings. Fourth, three years of state inpatient discharge data were combined to compute the hospital quality measures. This was done to assemble sufficient numbers of discharges for small hospitals to compute the IQIs and PSIs. However, this assumes that quality remained relatively stable over the three-year time period. Fifth, our analysis describes the distribution of minorities across hospitals, but does not identify the determinants of why minorities are using particular hospitals. A future study featuring market-based hospital choice analyses would be necessary to identify these determinants.
In general, it is incorrect to say that minorities use lower quality hospitals. This could lead to inappropriate fear of patients using a particular hospital or misguided quality improvement efforts. Our findings suggest that remedies should not blindly target hospitals serving high proportions of minority patients because disparities do not exist uniformly across all quality measures. Just because we observe disparities for one quality measure does not mean that they exist for others. This study highlights the importance of measuring disparities and then targeting remedies to specific services.
